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Polymers of controllable structure can be synthesized under mild conditions by 
using RAFT polymerization technology, such as polymers, grafting polymers, star 
polymers, dentrites polymers, branched polymers and hyperbranched polymers, etc. 
Amphiphilic block copolymers with its unique structure have the widespread 
application in the printing ink wetting agents area and coating dispersant industrial 
area. Amphiphilic block copolymers will form the aggregate of different shape and 
structure such as spherical, stick, vesicles and so on in certain conditions, which have 
a good application prospect in nanotechnology, drug transport, material preparation 
and other high and new-tech areas. RAFT polymerization has become an important 
synthesis technique in polymerizing amphiphilic block copolymers in recent years. 
The domestic and foreign researchers have already made similar studies, but 
their focus was the self-assembly behavior of block copolymers and the application in 
practice, such as slow release of drugs. But this paper focused on the control of 
relative molecular weight and the distribution of molecular weight in RAFT 
polymerization. In this paper, the S,Sˊ-bis(R,Rˊ-dimethylacetic acid)  
trithiocarbonate with active groups at both ends was used as reversible 
addition-fragmentation chain transfer  agents during the polymerization with 
styrene.Styrene was choosed as the relatively lipophilc monomer of copolymers. A 
series of different amphiphilic triblock copolymers were respectively synthesized with 
the addition of ethyl acrylate, butyl acrylate ， ethyl methacrylate and butyl 
methacrylate. These monomers were choosed as relatively hydrophilic monomers. 
During the synthesis of triblock copolymers, the above obtained polystyrene was used 
as macromolecular RAFT agent. In addition to acrylic monomers, 4-vinylpyridine 
was also used as the hydrophilic monomer for the second segment of copolymers 
during the polymerizaion. A feeding method reduced the impurities introduced during 
many times feedings and reduced numbers of purification. This was beneficial in 
















expected molecular weight. The obtained copolymers were characterized by GPC, 
Infrared Spectrometer FT-IR and H1-NMR. The structure of copolymers were 
confirmed by the testing result of FT-IR and H1-NMR. The copolymers’ performance 
was tested by Optical Contact Angle Measuring Device. And in the last chapter, the 
amphiphilic triblock copolymer was synthesized using butyl methacrylate as the first 
monemer and dimethylaminoethyl methacrylate as the second hydrophilic monomer, 
and its structure was also characterized. 
 





























学家们联想到将二者结合，即进行可控 活 性 自 由 基 聚 合 或 活 性 可 控 
自 由 基 聚 合(living/controlled radical polymerization，CRP) [1]。这一
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Fig1. Mechanism of living radical polymerization 
经过高分子化学家的努力，目前比较成功的活性自由基聚合主要有：引发转
移终止剂活性自由基聚合（iniferter）[5]、原子转移自由基聚合[6] (Atom Transfer 
Radical Polymerization ，ATRP)、稳定自由基存在下活性自由基聚合[7]（Stable 
Free Radical Polymerization， SFRP）、可逆加成－断裂链转移聚合 [8]
（ Reversible Addition-Fragmentation Chain Transfer Polymerization，
RAFT）。除此之外，还有其它一些聚合方法如： CoII 金属络合催化引发丙烯酸




























- 3 - 
 
有效手段。 
光解离 iniferter 试剂的 C-S 键形成两个自由基：一个是高活性的烷基自由基，
可引发单体聚合；另一个是低活性的硫自由基，主要与初始游离基发生终止反应。
由于自由基聚合的连续性，单体增长反应速率较快，而处于聚合链端基的 iniferter




















1.2.2 Iniferter 聚合的研究进展 
     从文献报道方面来看，光引发终止剂与热引发终止剂相比，种类多，且适
用于多种单体聚合。 
     Otsu 等[19]最早用 Iniferter 三步法聚合技术制备了基本上不含均聚物，两嵌


















有 DC 基团的大分子 Iniferter，然后在光引发的作用下与乙烯基单体聚合形成 ABA
型三嵌段共聚物。Francis 等[21]用四苯基二膦化合物 Ph2- Ph2 作为光引发链转移终
止剂。丘申元等[22,23]在 1999 至 2001 年期间：用 2-N,N-二乙基二硫代氨基甲酰氧
基乙酸β -甲基丙烯酰氧基乙酯(MAEDCA)和 2-N,N-二乙基二硫代氨基甲酰氧基乙
酸烯丙酯(ADCA)引发 MMA 和 St 聚合，得到相应的大分子单体，并将这种大分子
单体与第二单体共聚既可制备梳状接枝共聚物。Qin 等[24]使用 CuCl2/bipy 非均相
催化体系，用 2,3-二氰基-2,3-二对甲苯基丁二酸二乙酯(DCDTS)代替 AIBN，使
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